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Cancer Cells Are Bad Neighbors
PAGE 1001
Our understanding of cancer comes largely from analyses of aberrations within the
predominant tumor cell population. Yet, cancer develops in a complex milieu where
such changes can impact associated cells, creating an evolutionary microcosm. In
a mouse model of prostate cancer, Hill et al. now show that an epithelial cancer
induces a p53 tumor suppression response in the surrounding noncancerous
mesenchyme. Due to ensuing selective pressures, a highly proliferative mesenchyme
harboring p53 deletions emerges, contributing to cancer progression. Thus, dynamic
evolutionary changes are not limited to the initiated cancer cell, an observation that impacts both mechanistic un-
derstanding and clinical management of these diseases.
A Big Ku for Rickettsia
PAGE 1013
Rickettsia conorii is an obligate intracellular pathogen that is responsible for a tick-borne disease called ‘‘Mediter-
ranean spotted fever.’’ The bacterial and host proteins mediating rickettsial entry are not known. Martinez et al. iden-
tify the Ku70 subunit of DNA-dependent protein kinase (DNA-PK), a DNA-repair protein normally present in the
nucleus, as the receptor for R. conorii. Bacterial invasion is dependent on the presence of this protein on the host
cell membrane. The authors identify the Rickettsial protein, rOmpB, as a ligand for Ku70. This is the first report of
a receptor-ligand interaction involved in the internalization of any Rickettsial species.
The ups and downs of Bacterial Transcription
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Protein levels can vary substantially between individual cells in clonal populations. In prokaryotes, the contribution
to such fluctuations from the inherent randomness of gene expression has largely been attributed to the small
number of transcripts and random changes in translational activity. Golding et al. study single-cell transcription in
Escherichia coli by counting discrete numbers of messenger RNA molecules in individual living cells. The authors
find that RNA production occurs in bursts, generating a random number of molecules during each transcriptional
event that correlates with protein levels in the same cell. Thus protein level fluctuations in prokaryotes may originate,
at least in part, at the level of transcription.
A New p53 Cofactor
PAGE 1065
Cells respond to DNA damage by launching a complex pathway, termed the DNA-damage response, that is depen-
dent on the tumor suppressor p53. Using a proteomics approach, Moumen et al. identify the protein hnRNP K as
a new component of this pathway. They demonstrate that hnRNP K accumulates after DNA damage because its
MDM2-dependent degradation is inhibited. Once stabilized, hnRNP K serves as an essential transcriptional cofactor
for p53. This work thus extends our molecular understanding of the DNA-damage response and suggests possible
new ways that cancer may arise.
Meiotic Matchmaker
PAGE 1037
Errors in meiotic chromosome segregation lead to spontaneous miscarriages and ac-
count for a large fraction of human birth defects. McQueen et al. and Phillips et al. pro-
vide insight into the so far mysterious mechanisms that enable meiotic chromosomes
to pair specifically with their homologs, an event important for subsequent synapsis
and segregation in meiosis I. McQueen et al. demonstrate that chromosome sites
called ‘‘pairing centers’’ play key roles in homolog pairing in the nematode C. elegans.
Phillips et al. identify C. elegans HIM-8 as a novel zinc-finger protein that associates
specifically with the X chromosome pairing center during meiosis. HIM-8 stabilizes
pairing between homologous X chromosomes and promotes their synapsis. HIM-8
represents the first example of a protein specifically required for meiotic segregation
of a particular chromosome.Cell 123, 959–961, December 16, 2005 ª2005 Elsevier Inc. 959
Switch between Life and Death
PAGE 1079
Activation of NF-kB upon genotoxic stress allows time for DNA-damage repair and ensures cell survival. In cancer
cells, NF-kB activation can impede therapy by leading to chemoresistance. Janssens and colleagues identify PIDD,
the p53-induced death domain protein, as a key player in DNA-damage-induced NF-kB activation. PIDD is activated
in response to genotoxic stress. Its activity induces modification of NEMO, a component of the NF-kB-activating
kinase complex, thus promoting NF-kB activity. As PIDD was previously shown to play a proapoptotic role, also
in response to genotoxic stress, the authors propose that PIDD may act as a molecular switch, controlling the bal-
ance between life and death upon DNA damage.
The Inside Scoop on Rb-E2F Breakup
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The tumor suppressor retinoblastoma (Rb) protein inhibits the G1-S transition by binding to the E2F-DP transcription
factors, until Rb phosphorylation by cyclin-dependent kinases releases and activates E2F-DP. In crystallographic
studies, Rubin et al. reveal the molecular details of the high-affinity interaction between the C terminus of Rb
(RbC) and E2F-DP. They also establish how phosphorylation of RbC destabilizes this interaction. These findings ex-
plain the requirement of RbC’s high-affinity binding to E2F-DP in growth suppression and establish the first molec-
ular mechanism by which phosphorylation regulates the Rb-E2F-DP complex.
A Ubiquitin Chain Gang
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The attachment of a ubiquitin chain marks proteins for destruction by the proteasome. Petroski and Deshaies dissect
the molecular mechanism of lysine-48-linked ubiquitin chain assembly by the ubiquitin ligase SCF and its ubiquitin-
conjugating enzyme Cdc34. They determine that ubiquitin chain assembly can be separated into two steps: a rate-
limiting attachment of the first ubiquitin, followed by rapid chain elongation. A conserved acidic loop in Cdc34 is
required for elongation but not initial ubiquitin attachment, and the authors propose that this loop helps accelerate
isopeptide bond formation and chain elongation.
When Two Halves Make Two Wholes
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Cut a frog embryo in two, and each half will generate
a healthy tadpole. The molecular mechanisms under-
lying such remarkable regulatory ability have re-
mained a mystery. Reversade and De Robertis
show that genes with similar biochemical activities,
acting at opposite poles of the embryo, provide
a means for this self-regulation. Depletion of a total
of four factors is required to disrupt regulatory poten-
tial, prompting the whole embryo to differentiate into brain tissue. Three ventrally expressed factors, Bmp2/4/7, and one
dorsal factor, Admp,ensure that the right amountofbrain and non-brain tissue forms. Whenonly the dorsalor theventral
factors are depleted, a reciprocal transcriptional regulation mechanism ensures that the embryo still develops normally.
Telomerase: Wild-Type Genotype, Mutant Phenotype
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Mutations in telomerase lead to telomere shortening and bone marrow failure in autosomal-dominant dyskeratosis
congenita. To genetically test the effect of telomerase haploinsufficiency, Hao et al. generated mice heterozygous for
the RNA component of telomerase in mice that have short telomeres. Successive generations of heterozygote
breeding caused progressive telomere shortening, and the mice showed bone marrow failure and germ cell loss.
Further, wild-type mice derived from late-generation heterozygotes had short telomeres and germ cell loss. This oc-
cult genetic disease in wild-type animals indicates that the phenotypes are not due to the telomerase mutation per se
but are caused instead by the short telomeres.
Expanding the Realm of miRNAs
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Animal microRNAs are important negative regulators of gene expression. Stark et al. show that most, if not all, genes
in Drosophila coevolved with microRNAs. About a third of all genes contain miRNA regulatory sites and can thus be
classified as targets, while the rest seem to be under selective pressure to avoid microRNA regulation and therefore
appear to be ‘‘anti-targets.’’ Targets for an individual microRNA are expressed and active in cells lacking the micro-
RNA, while anti-targets are coexpressed with it. Thus, rather than acting as developmental switches, the general
function of microRNAs may be to confer temporal and spatial robustness to gene expression programs.Cell 123, 959–961, December 16, 2005 ª2005 Elsevier Inc. 961
